A proposed solution to a fine-structural puzzle: the organization of gill cuticle in a crayfish (Panulirus).
Crayfish gill cuticle is approximately 2 micron thick and comprises an epicuticle and an endocuticle, which is subdivided into outer and inner layers. Sections demonstrate indistinct lamellae in the outer endocuticle and vertically striated lamellae in the inner endocuticle. Microfibrils cannot be seen in sections. Difficulties in interpretation of the fibrous architecture of the cuticle from thin sections have been overcome by examining tilted series of micrographs of sections and also by making freeze-fracture replicas of the cuticle, which reveal the microfibrils clearly. A model for the endocuticle based on a helicoidal configuration of microfibrillar laminae is proposed and the vertically striated structures seen in sections of the outer layer are accounted for by including regular rows of particles oriented perpendicular to microfibrils. The model is compared with cuticles and coverings reported from other invertebrates.